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ABSTRACT
ObjeCtive
To determine the impact of the Hospital Value-Based 
Purchasing (HVBP) program—the US pay for 
performance program introduced by Medicare to 
incentivize higher quality care—on 30 day mortality for 
three incentivized conditions: acute myocardial 
infarction, heart failure, and pneumonia.
Design
Observational study.
setting
4267 acute care hospitals in the United States: 2919 
participated in the HVBP program and 1348 were 
ineligible and used as controls (44 in general hospitals 
in Maryland and 1304 critical access hospitals across 
the United States).
PartiCiPants
2 430 618 patients admitted to US hospitals from 2008 
through 2013.
Main OutCOMe Measures
30 day risk adjusted mortality for acute myocardial 
infarction, heart failure, and pneumonia using a 
patient level linear spline analysis to examine the 
association between the introduction of the HVBP 
program and 30 day mortality. Non-incentivized, 
medical conditions were the comparators. A secondary 
outcome measure was to determine whether the 
introduction of the HVBP program was particularly 
beneficial for a subgroup of hospital—poor performers 
at baseline—that may benefit the most.
results
Mortality rates of incentivized conditions in hospitals 
participating in the HVBP program declined at −0.13% 

for each quarter during the preintervention period and 
−0.03% point difference for each quarter during the 
post-intervention period. For non-HVBP hospitals, 
mortality rates declined at −0.14% point difference for 
each quarter during the preintervention period and 
−0.01% point difference for each quarter during the 
post-intervention period. The difference in the 
mortality trends between the two groups was small 
and non-significant (difference in difference in trends 
−0.03% point difference for each quarter, 95% 
confidence interval −0.08% to 0.13% point difference, 
P=0.35). In no subgroups of hospitals was HVBP 
associated with better outcomes, including poor 
performers at baseline.
COnClusiOns
Evidence that HVBP has led to lower mortality rates is 
lacking. Nations considering similar pay for 
performance programs may want to consider 
alternative models to achieve improved patient 
outcomes.

Introduction
Healthcare systems around the world are striving to 
deliver high quality care while controlling costs. One 
compelling strategy is the use of financial incentives to 
reward high value care.1 2  The US federal government 
has made substantial efforts to shift towards value 
based payments since the passage of the Affordable Care 
Act in 2010.3-5  One key program is Hospital Value-Based 
Purchasing (HVBP) introduced by the Centers for Medi-
care and Medicaid Services (CMS) in 2011. HVBP rewards 
or penalizes hospitals based on their performance on 
multiple domains of care, including clinical processes, 
clinical outcomes (eg, 30 day mortality for acute myo-
cardial infarction, pneumonia, and heart failure), 
patient experience, and, more recently, cost efficiency.6 7  
Funding for HVBP is designed to be budget neutral; 
Medicare withholds a percentage of inpatient payments 
to prospectively paid hospitals and then redistributes 
this money back to hospitals based on their perfor-
mance. In fiscal year 2015, HVBP led to penalties for 
1360 hospitals and bonus payments to 1700 hospitals.8

HVBP was based on the US premier Hospital Quality 
Incentive Demonstration, similar to the Advancing 
Quality program in England. These programs, both of 
which were pay for performance schemes that rewarded 
hospitals based primarily on performance on clinical 
process measures, showed modest early improvements 
in processes of care though no long term effect on 
patient outcomes.9-13  HVBP is different from these 
 programs because it is both national in scope and not 
voluntary, unlike prior pay for performance schemes 

WhAT IS AlReAdy knoWn on ThIS TopIC
Evidence shows that pay for performance programs are largely ineffective in 
improving patient outcomes
Hospital Value-Based Purchasing (HVBP) is a pay for performance program 
introduced in the United States in 2011 that incentivizes hospitals based on 
performance on clinical processes; patient outcomes, including 30 day mortality; 
patient experience; and cost efficiency
Early results in the first year of the program indicated no effect on clinical process 
measures or patient experience, but the impact of HVBP on patient mortality is 
unknown

WhAT ThIS STudy AddS
The introduction of the HVBP program was not associated with an improvement in 
30 day mortality of Medicare beneficiaries admitted to US hospitals
Nations considering similar pay for performance programs may want to consider 
alternative models to achieve improved patient outcomes
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among self selected hospitals that might be more likely 
to respond. Performance is determined based on hospi-
tals’ absolute achievement compared with the national 
average, or improvement compared with their own per-
formance in the baseline period, depending on which is 
greater (see supplementary appendix 1 for more 
details). Many pay for performance programs focus only 
on bonuses for better performance, but HVBP also uses 
penalties; therefore, advocates argue that the current 
HVBP program should be more likely to improve out-
comes than its predecessors because of hospitals’ con-
cerns about loss avoidance.14-16  US hospitals are now 
more than three years into the national HVBP pay for 
performance program, without clear evidence of its 
impact on patient outcomes. Early results in the first 
year of the program indicate that there has been no 
observed effect on clinical process measures or patient 
experience after the introduction of the financial incen-
tives17 ; although one might imagine that it would take 
longer for hospitals to change care as a response to 
financial incentives. Given the upcoming increase in the 
HVBP penalty, up to 2% for fiscal year 2017, and more 
countries considering a move towards national penal-
ties to incentivize quality,2 4 understanding the impact 
of this national program on patient mortality, arguably 
the most important outcome, is essential.

We used national Medicare data to answer three ques-
tions. Firstly, what effect has the HVBP program had on 
patient mortality for the targeted conditions, three years 
after implementation, compared with hospitals ineligible 
for the program? Secondly, did effects on trends in mortal-
ity for targeted conditions differ from those of a compara-
ble group of non-targeted conditions? And finally, given 
prior evidence that certain types of hospitals may gener-
ally have a greater incentive to improve quality in pay for 
performance schemes,18 19 were improvements in mortal-
ity particularly noticeable in a subset of hospitals (eg, 
those that were poor performers at baseline)?

Methods
Data
Using the 100% Medicare inpatient claims data from 
2008 through 2013, we examined all hospital stays for 
Medicare fee for service beneficiaries who were admitted 
with any of the three conditions targeted by HVBP: acute 
myocardial infarction, congestive heart failure, and 
pneumonia. In the HVBP program these conditions are 
directly incentivized. They were identified using diagno-
sis related group and ICD-9 codes (international classifi-
cation of diseases, ninth revision) based on the CMS 
methodology. To compile a comparison group, we col-
lected information on nine most common non-surgical 
discharge diagnoses not targeted by HVBP: stroke, sep-
sis, gastroenteritis and esophagitis, gastrointestinal 
bleed, urinary tract infection, metabolic disorder, 
arrhythmia, and renal failure. We excluded patients 
with chronic obstructive pulmonary disease, respiratory 
tract infection, and chest pain because of their close 
clinical overlap with the target conditions. Supplemen-
tary table A provides a full list of these codes. Patients 
could be included in the sample more than once over the 

six year period; we considered each diagnosis as inde-
pendent. We also excluded patients enrolled in hospice 
services prior to admission and patients who left hospi-
tals against medical advice, since they are omitted from 
the CMS calculation for HVBP performance.

Our treatment group was composed of acute care hos-
pitals that participated in the HVBP program. The com-
parison group was hospitals in Maryland and critical 
access hospitals since they were not affected by the 
HVBP program. Maryland is exempt from the program 
because it participates in an alternative hospital regula-
tion system where the state sets its own payment rates, 
and critical access hospitals are exempt due to a govern-
ment waiver that protects these hospitals. Of note, Mary-
land and critical access hospitals are the only available 
group of US hospitals with data available to researchers 
to be used for comparison. We also excluded other ineli-
gible hospitals, including children’s hospitals, hospitals 
specializing in psychiatric and cancer care, and federal 
hospitals. We used the American Hospital Association 
annual survey to obtain data on hospital characteristics, 
including size, ownership, teaching status, location, 
region, and the proportion of patients with Medicare/
Medicaid as the primary payer.

We also obtained information on three other covari-
ates of interest based on prior data showing that the 
greatest improvements under the premier Hospital 
Quality Incentive Demonstration occurred in hospitals 
that were eligible for large bonuses (determined by 
their proportion of patients insured with Medicare), 
had good financial health (as indicated by positive total 
margins), and were located in the least competitive 
markets (measured by the Herfindahl-Hirschman 
index).18  We used the American Hospital Association 
survey to obtain the proportion of Medicare patients for 
each hospital and the Herfindahl-Hirschman index for 
each market; the total margin for each hospital was 
obtained from the Medicare hospital cost reports.12

statistical analysis
We first compared the characteristics of hospitals and 
patients between hospitals participating in HVBP and 
those not participating. We then compared the adjusted 
30 day mortality over time between the two hospital 
groups. We used patient level linear spline analyses to 
compare the trends in mortality before and after the 
introduction of the HVBP program in the participating 
hospitals, and, secondly, to compare the change in 
trends between the two hospital groups. Thirdly, we 
investigated whether the change in trend in mortality of 
target conditions differed from a comparable group of 
the most common non-surgical conditions within the 
HVBP hospitals. We define these additional non-surgi-
cal conditions as “non-targeted conditions” since they 
are not incentivized by the HVBP program.

In the patient level analyses we used mortality within 
30 days as the outcome, and a random effects linear spline 
model to assess the trend during the preintervention 
period (first quarter of 2008 through second quarter of 
2011), and during the post-intervention period (third quar-
ter of 2011 to fourth quarter of 2013). We measured time in 
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quarters and treated it as a continuous variable. The ran-
dom effect for hospitals follows CMS methodology and 
accounts for correlation between patients within each 
hospital and for correlation over time. The models were 
adjusted for patient comorbidities using the hierarchical 
condition categories developed by CMS,20 as well as indi-
cator variables for seasonal variation. In addition to the 
comparison of the linear trend during the preintervention 
period with the linear trend during the post-intervention 
period, we added an indicator variable for non-HVBP hos-
pitals so that interaction terms between the slope esti-
mates and the non-HVBP indicator would allow us to 
compare the change in trend between HVBP and non-
HVBP hospitals. We run these models for each of the three 
conditions as well as for one composite model, using 
patients with acute myocardial infarction, heart failure, 
and pneumonia, which also included indicator variables 
for the three targeted conditions. Finally, we combined the 
patient data for both targeted and non-targeted conditions 
from HVBP hospitals, and, using an indicator variable for 
non-targeted conditions and its interactions with the pre-
intervention and post-intervention slopes, we tested 
whether the change in mortality trend was different for 
targeted conditions than for non-targeted conditions.

In sensitivity analyses, we used the same model as 
above to compare the risk adjusted 30 day mortality 
rates between HVBP hospitals with Maryland hospitals 
alone or with critical access hospitals alone. Addition-
ally, we analyzed the data using logistic regression 
models, with hospital specific fixed effects as a sensitiv-
ity analysis to ensure the robustness of our findings.

Finally, we performed a subgroup analysis on HVBP 
hospitals with the worse adjusted mortality rate at base-
line. We calculated the mean mortality rate across the 
three targeted conditions for each hospital during the 
 preintervention period. We defined poor performers as 

25% of HVBP hospitals with the worst risk adjusted 30 
day mortality. For each poor performing HVBP hospital, 
we identified all non-HVBP hospitals that had a mean 
mortality rate within 0.01% of the HVBP hospital during 
the preintervention period. We chose one such non-
HVBP hospital at random for the match. Then, using 
these matched groups, we compared the trends in mor-
tality before and after the introduction of the HVBP pro-
gram between the poor performing HVBP hospitals and 
the matched control hospitals. We also conducted strati-
fied analyses by proportion of Medicare population (indi-
cating size of incentive), hospital financial status, and 
local levels of competition.

All analyses were performed using SAS, version 9.4 
(SAS Institute, Cary, NC).

Patient involvement
No patients were involved in setting the research ques-
tion or the outcome measures, nor were they involved in 
developing plans for implementation of the study. No 
patients were asked to advise on interpretation or writ-
ing up of results. There are no plans to disseminate the 
results of the research to study participants or the rele-
vant patient community.

Results
Hospital and patient characteristics
We had complete data for our analyses on 2919 hospi-
tals participating in the Hospital Value-Based Purchas-
ing (HVBP) program and 1348 hospitals not eligible for 
the program, of which 44 were based in Maryland and 
1304 were critical access hospitals (see supplementary 
table B). Compared with the control hospitals, those 
participating in the HVBP program were more likely to 
be large, of teaching status, and not for profit (table 1 ). 
HVBP hospitals were also more likely to be located in 

table 1 | Characteristics of hospitals participating and not participating in us Hospital value-based Purchasing (HvbP) 
program. values are numbers (percentages) unless stated otherwise
Characteristics HvbP hospitals (n=2919) non-HvbP hospitals* (n=1348)
Mean annual Medicare volume 2671 385
Hospital size:
 Small 808 (27.7) 1249 (92.7)
 Medium 1676 (57.4) 91 (6.8)
 Large 435 (13.9) 8 (0.6)
Ownership:
 For profit 594 (20.4) 71 (5.30
 Private not for profit 1892 (64.8) 734 (54.5)
 Public 433 (14.8) 543 (40.3)
Teaching status:
 Major 262 (9.0) 6 (0.5)
 Minor 699 (24.0) 86 (6.4)
 Non-teaching 1958 (67.1) 1256 (93.2)
Region:
 North east 474 (16.2) 66 (4.9)
 Midwest 698 (23.9) 627 (46.5)
 South 1187 (40.7) 386 (24.5)
 West 560 (19.2) 269 (20.0)
Median (interquartile range) proportion Medicaid patients 18.0 (13.3-22.9) 11.6 (6.7-17.6)
Median (interquartile range) proportion Medicare patients 47.5 (41.5-53.4) 57.8 (50.5-69.1)
*Include 44 hospitals in Maryland and 1304 critical access hospitals.
P values <0.001.
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the south, whereas non-HVBP hospitals (excluding 
Maryland) were more likely to be located in the Mid-
west. HVBP hospitals cared for 2 252 818 patients, 
whereas non-HVBP hospitals cared for 177 800 patients. 
Patients in HVBP hospitals were slightly younger, more 
likely to be male, black, and to have Medicaid insurance 
(table 2). They were also slightly more likely to have 
hypertension, diabetes, and chronic kidney disease, 
and less likely to have congestive heart failure com-
pared with patients in control hospitals.

Mortality trends between HvbP and non-HvbP 
hospitals
Figure 1 shows the time trends of 30 day risk adjusted mor-
tality rates for target conditions for HVBP compared with 
non-HVBP hospitals. The trends in mortality in the prein-
tervention period were similar between HVBP and non-
HVBP hospitals (−0.13% v −0.14% for each quarter, P=0.16). 
After the introduction of HVBP in July 2011, the rate of 
improvement in adjusted mortality slowed to a −0.03% 
point difference for each quarter for HVBP hospitals and a 
−0.01% point difference for each quarter for non-HVBP 

hospitals (table 2 ). Using a formal test for differences in the 
change in mortality trend between HVBP and non-HVBP 
hospitals, the introduction of the HVBP program was not 
associated with a statistically significant change in trend in 
the mortality rate for target conditions (change in trends in 
mortality rate 0.10% point difference for each quarter in 
HVBP hospitals versus 0.13% point difference for each 
quarter in control hospitals, P=0.35, table 2). These findings 
were consistent when Maryland hospitals or critical access 
 hospitals were used alone as a comparison series (see sup-
plementary tables C, D, and G). They were also consistent 
when we applied a logistic regression model with hospital 
fixed effects (see supplementary table E).

Mortality trends for target versus non-target 
conditions
When we examined the mortality trend for target condi-
tions versus non-target conditions within HVBP hospi-
tals, the rate of change in mortality did not differ 
significantly (0.10% point difference for each quarter 
versus 0.09% point difference for each quarter, respec-
tively, difference in difference in trend of 0.01% point 
difference for each quarter, P=0.12, table 3, see supple-
mentary table F).

impact of HvbP program by hospital characteristics
We examined the impact of the HVBP program on a sub-
set of hospitals that may benefit the most from a pay for 
performance program. Firstly, we evaluated the impact 
of HVBP on poor performing hospitals, by matching 733 
hospitals participating in the HVBP program one to one 
with non-HVBP hospitals (fig 2). The baseline mean 
adjusted mortality for the target conditions for HVBP 
hospitals was 14.0% (SD 1.4%) compared with 13.6% 
(SD 1.3%) for the non-HVBP hospitals. The change in 
trend between the poor performing HVBP hospitals and 
a matched group of control hospitals did not differ sig-
nificantly (−0.20% point difference for each quarter ver-
sus −0.23% point difference for each quarter, 
respectively, P=0.50) (see supplementary table H). Also, 
the association between the introduction of the HVBP 
program and improvement in patient mortality was not 
statistically significant when stratification was carried 
out by the size of the potential financial incentive, hos-
pitals’ financial health, and market competitiveness 
(see supplementary table I).

discussion
Three years after the introduction of the US national 
pay for performance program—Hospital Value-Based 
Purchasing (HVBP)—we find no evidence that it has led 
to better patient outcomes. The trends in mortality for 
the target conditions among hospitals participating in 
HVBP actually slowed after the program’s introduc-
tion, although that slowing was also seen among hos-
pitals not participating in the program. Even among 
hospitals with worst patient mortality at baseline, a 
group of hospitals that had arguably more motivation 
to improve to avoid penalties, we found no evidence 
that HVBP drove improvement beyond secular trends 
observed in a matched group of non-HVBP hospitals. 

Year

Post-intervention periodPreintervention period

Ri
sk

 a
dj

us
te

d 
30

 d
ay

 m
or

ta
lit

y

Q1 Q2 Q3
2008 2009 2010 2011 2012 2013

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3

Onset of HVBP

Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4
0

8

12

16

4

HVBP hospitals
Non-HVBP hospitals

Fig 1 | risk adjusted 30 day mortality rates for target conditions between hospitals participating 
or not participating in the Hospital value-based Purchasing (HvbP) program, 2008 to 2013

table 2 | Characteristics of patients at hospitals participating and not participating in us 
Hospital value-based Purchasing (HvbP) program. values are percentages (numbers) 
unless stated otherwise
Characteristics HvbP hospitals non-HvbP hospitals* P value
No of patients 2 252 818 177 800
Mean (SD) age (years) 79.8 (8.3) 81.0 (8.5) <0.001
Male 42.1 (948 436) 39.5 (70 231) <0.001
Race:
 Non-Hispanic white 84.7 (1 908 137) 87.7 (155 931)

<0.001
 Black 10.4 (234 293) 9.8 (17 424)
 Hispanic 2.0 (45 056) 0.6 (1067)
 Other 2.9 (65 332) 1.9 (3378)
Comorbidities:
 Hypertension 70.5 (1 588 237) 63.6 (113 081) <0.001
 Diabetes 31.3 (705 132) 29.8 (52 984) <0.001
 Congestive heart failure 15.1 (340 176) 16.4 (29 159) <0.001
 Stroke 6.1 (137 422) 6.0 (10 668) 0.54
 Chronic obstructive pulmonary disease 24.1 (542 929) 23.6 (41 961) 0.13
 Renal failure 19.3 (434 794) 15.8 (28 092) <0.001
*Include 44 hospitals in Maryland and 1304 critical access hospitals.
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Taken together, these findings call into question the 
effectiveness of the national hospital pay for perfor-
mance program and whether it is having the desired 
effect on patient outcomes.

This study has important implications for interna-
tional efforts using financial incentives to drive 
improvements in hospital quality of care. The program 
on which HVBP was based, the US Premier Hospital 
Quality Incentive Demonstration, also failed to improve 
patient outcomes.12  Some critics argued that prior pay 
for performance programs based purely on attainment 
did not motivate poor performers to improve (since they 
were unlikely to improve enough to earn bonuses) and 
also did little for higher performers who would have 
received bonuses even by maintaining their status.21 22  

However, HVBP was modified to include financial 
incentives for both achievement and improvement to 
ensure that all hospitals had some motivation to 
improve.14  Further, as a national non-voluntary pro-
gram, HVBP was posited to be more impactful because 
it was not focused on a voluntary group of hospitals 
that might have been high performers at baseline. 
Despite these advantages, we found no evidence that 
HVBP improved patient outcomes. Given the amount of 
time and resources spent in its design and implementa-
tion, these findings are discouraging and should moti-
vate policymakers to consider changes in the structure 
and size of incentives in ways that may lead to meaning-
ful improvements in patient care versus completely 
rethinking the utility of pay for performance programs 
that target hospital quality.13 23

It is unclear why this pay for performance program 
had little effect on patient outcomes. It may be that 
given the plethora of measures, US hospitals focused 
primarily on a few measured processes and patient 
experience scores but made little effort to improve 
underlying processes in ways that led to better out-
comes. Another possible explanation for a lack of 
impact is that the public reporting of performance on 
these conditions, which began in 2008,24  may have 
already extracted most of the gains in improving patient 
outcomes. Though that is possible, we think it is 
unlikely for several reasons. Firstly, the evidence to date 
suggests that public reporting has had little impact on 
improvements in patient outcomes.25 26 Secondly, 
although the Maryland hospitals were subjected to pub-
lic reporting, the critical access hospitals were not, and 
therefore would have been unlikely to have improved 

table 3 | trends in mortality between hospitals participating and not participating in us Hospital value-based 
Purchasing (HvbP) program

variables

Quarterly change in mortality (%) Difference (95% Ci) 
in difference in trend 
(% point difference)

P value for 
difference in 
differenceHvbP hospitals non-HvbP hospitals*

Target conditions:
 Preintervention −0.13 −0.14

−0.03 (−0.08 to 0.13) 0.35 Post-intervention −0.03 −0.01
 Difference (95% CI) 0.10 (0.09 to 0.12) 0.13 (0.08 to 0.18)
Acute myocardial infarction:
 Preintervention −0.18 −0.18

0 (−0.19 to 0.19) 0.98 Post-intervention −0.04 −0.05
 Difference (95% CI) 0.14 (0.10 to 0.18) 0.14 (−0.05 to 0.33)
Congestive heart failure:
 Preintervention −0.07 −0.11

−0.05 (−0.13 to 0.04) 0.27 Post-intervention 0.02 0.03
 Difference (95% CI) 0.10 (0.07 to 0.12) 0.14 (0.06 to 0.22)
Pneumonia:
 Preintervention −0.15 −0.15

−0.04 (−0.11 to 0.04) 0.35 Post-intervention −0.07 −0.03
 Difference (95% CI) 0.08 (0.05 to 0.10) 0.11 (0.04 to 0.18)
Non-target conditions†:
 Preintervention −0.09 −0.06

0.01 (−0.05 to 0.03) 0.61 Post-intervention −0.02 0.00
 Difference (95% CI) 0.07 (0.06 to 0.08) 0.06 (0.02 to 0.10)
*Include 44 hospitals from Maryland and 1304 critical access hospitals.
†Include stroke, esophagitis/gastritis, gastrointestinal bleed, urinary tract infection, metabolic disease, arrhythmia, and renal failure. See 
supplementary table 6 for mortality of individual non-target conditions.
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Fig 2 | Mortality by target conditions at 30 days among hospitals with poor performance at 
baseline, 2008-13. HvbP=Hospital value-based Purchasing
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dramatically from public reporting during the period 
prior to the onset of HVBP.

Comparison with other studies
These results add to a growing body of literature that 
suggest many pay for performance programs are largely 
ineffective in improving patient outcomes.27 28  As fur-
ther emphasis on value-based programs continues to 
grow, healthcare policymakers should carefully con-
sider the costs of investing in these pay for perfor-
mance programs29  and the potential unintended 
consequences.30-32  Ultimately, these programs need to 
be evaluated based on weighting the benefits and 
harms they create—and our work suggests that the 
benefits seem to be small, if present at all. Given prior 
studies that have suggested that pay for performance 
programs lead to potential changes in diagnostic cod-
ing practices or risk avoidance,33 34 using a more robust 
evidence base—or certainly willingness to make 
changes when programs seem not to be working—
should be an important approach that policymakers 
need to consider. In light of our negative finding, poli-
cymakers should consider new approaches to achiev-
ing better clinical outcomes.

We are unaware of previous studies that have 
robustly evaluated the impact of HVBP on patient mor-
tality multiple years into the program. One study eval-
uated the short term impact (year 1) of HVBP on 
patient satisfaction and clinical process measures and 
found no effect.17  A recent report from the US Govern-
ment Accountability Office that looked at trends over 
time following the introduction of the HVBP program 
came to a similar conclusion.35  Our findings further 
strengthen these results using a quasi-experimental 
methodology that compares hospitals participating in 
the HVBP program with multiple control groups as 
opposed to simply looking at trends over time. These 
findings are also consistent with evaluations of similar 
previous pay for performance programs. A study 
examined the impact of the US premier Hospital Qual-
ity Incentive Demonstration, the program that HVBP 
was modeled after, and found modest improvements 
in processes of care.9  However, two other studies 
found no influence of this program on patient mortal-
ity.12 25  Similarly, a third study found no meaningful 
long term improvements in mortality in England’s 
Advancing Quality program, despite initial optimistic 
reports.10

strengths and limitations of this study
There are limitations to our study. Firstly, although no 
major reform was introduced in Maryland hospitals 
during the study period, they were subject to a different 
set of financial incentives starting in 2008. However, by 
evaluating the trends of mortality in the preintervention 
period between groups, we confirmed that Maryland 
hospitals are an appropriate comparison group. In 
addition, we also ran the models with critical access 
hospitals, which were not subjected to any kind of pay 
for performance around these conditions, and our find-
ings were similar. Further, although not the ideal con-

trols, Maryland hospitals and critical access hospitals 
are the only comparison hospitals available in the 
United States. Secondly, we compared trends in mortal-
ity within HVBP hospitals of target conditions to those 
not targeted by financial incentives, which may also be 
affected by the HVBP program through spillover effects, 
although we tried our best to remove conditions that 
were clinically similar. Thirdly, we used administrative 
data, which may be limited in its ability to account for 
medical severity of illness between hospitals and across 
time. If medical severity of illness is changing over time 
in ways that our current risk adjustment methodology 
cannot account for, then the effect of HVBP may be 
more difficult to identify. Finally, we only have data for 
three years after the implementation of the HVBP pro-
gram. Improving an outcome such as 30 day mortality 
may take longer than our study period, and it may 
require complex system changes and multi level 
approaches, which in turn may take longer to observe 
an effect. Future studies are needed to examine longer 
term effects.

Conclusions and policy implications
We found that the introduction of the US HVBP program 
was not associated with lower 30 day mortality. This 
study suggests that we have yet to identify the appropri-
ate mix of quality metrics and incentives to improve 
patient outcomes. As countries continue to move 
towards achieving value-based care, these findings 
hold important lessons and call for a greater under-
standing of how to achieve better outcomes under this 
framework.
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